sensations becoming the cue and precipitant for further anxiety leading to hyperventilation and recurrence of panic attacks. Patients with panic disorders who also have respiratory or cardiac disease (whose symptoms might be the cue for an initial panic attack) and who consequently experience abnormal somatic sensations may repeatedly respond to them with panic. This is also consistent with the effects of administration of beta adrenergic agonists and beta adrenergic blockers. Because hyperventilation must be mediated by central processes clearly these processes can be activated either "reactively," as a response to an awareness of threat, or "endogenously," as a result of some pathological process. Either way these processes might be influenced pharmacologically, thus accounting for the apparent effect of antidepressants.
Plainly hyperventilation deserves further consideration and it should be included in the differential diagnosis of all cases of panic disorder whether or not there appear to be other sources of frightening somatic sensations. The introduction of phosphates labelled with technetium-99m in the early 1970s led to wide use of isotope bone scanning in the evaluation of patients with malignant disease.' The principle of the bone scan is that the tracer that is injected intravenously is incorporated into the bone crystal matrix; the main determinants of regional deposition are thought to be osteoblastic activity and blood flow.2 So bone scans reflect bone function rather than structure, and areas of abnormal function have an increased uptake of the tracer-"hot spots." Disease often changes bone function before structure so that the bone scan is usually more sensitive than radiographic studies of the skeleton. Many disorders produce changes in osteoblastic activity, however, so that though an abnormal pattern may suggest a particular diagnosis, changes in a bone scan are non-specific and often have to be correlated with the results of other investigations, including x ray films of abnormal areas or bone biopsy. In recent years there has been growing awareness that bone scanning may be valuable in non-malignant bone diseases. This review considers the application of the technique in trauma, osteomyelitis, metabolic bone disease, aseptic necrosis, Paget's disease, and arthritis.
Trauma
A bone scan is unnecessary in most cases of skeletal trauma, since x ray films usually provide adequate information. A scan may be of value in radiologically difficult areas such as the wrist, hips, ribs, and sternum; a fracture is highly unlikely if the scan is persistently normal. An abnormal scan is not, however, completely diagnostic of fracture as it may occur because of subperiosteal haematoma. Scintigraphic abnormalities will be seen in over 950/ of patients studied three days after the development of the fracture.3 Soft tissue trauma and hyperaemia may be difficult to differentiate from fracture in early scintiscans, but abnormalities seen seven to 10 days after trauma make a bony lesion likely.4 The bone scan may remain abnormal for some time after a fracture, but lesions persisting more than 18 months are often associated with incomplete union or healing with malalignment. Despite much investigation, no generally accepted scan technique has emerged to allow separation of normal and complicated fracture healing.3 Recent studies in animals suggest that scans may be valuable in assessing viability of bone grafts, but this remains to be proved in clinical work. 6 The bone scan is of particular value in assessing stress fractures, where the bone scan is often abnormal two to three weeks before changes are seen in the film.7 This may be very helpful in advising athletes on whether a painful limb should be rested. The bone scan has also been used to evaluate suspected cases of the "battered baby" syndrome.8 9 
Osteomyelitis
In acute osteomyelitis radiographic abnormalities may not be seen for 10 days to several weeks after the onset ofsymptoms. Handmaker and Leonards showed that in many cases the bone scan is abnormal within 24 to 48 hours of the onset of symptoms,10 and it is recommended that a scan should be obtained in all patients with suspected osteomyelitis and normal bone x ray appearances.11 The characteristic scan abnormality in osteomyelitis is a hot spot, but early in the disease the only finding may be an area of decreased uptake of tracer.10 This is thought to reflect thrombosis of small blood vessels caused by the acute inflammatory process. The scan abnormalities may be subtle in osteomyelitis,'2 a particular problem being encountered in neonates, in whom the bone scan is not reliable for diagnosing acute disease. 13 
Metabolic bone disease
A bone scan image provides a functional display of skeletal metabolic activity, and we have suggested that certain patterns of scan abnormality (metabolic features) are commonly found in the metabolic bone disorders.29 Their recognition, however, essentially depends on an awareness of increased uptake of tracer throughout the skeleton. With the newer bone scanning agents there is higher absolute uptake of tracer by the normal skeleton, and recognition of abnormality against this "higher" background may be difficult.2 Absent kidney images in the bone scan will always suggest high skeletal avidity for tracer but the other metabolic features are less reliable. We do not consider that subjective evaluation of bone scan images will consistently identify patients with conditions such as primary hyperparathyroidism or osteomalacia, and more accurate quantitative techniques are required. 30 In osteoporosis the bone scan appearances are usually normal and the scan does not have real diagnostic value.3 The bone scan may be of value as an initial screening test to detect coexistent disease, however, particularly when bone pain is a predominant feature. In vertebral collapse linearly increased uptake of tracer suggests a benign aetiology, and also that the collapse has occurred relatively recently.
Arthritis
In inflammatory synovitis the blood flow to the synovium and periarticular bones is increased. This hyperaemia must contribute to the positive bone scan in rheumatoid arthritis, but local bone remodelling is probably of greater importance.32 Whatever the precise mechanism of tracer uptake in rheumatoid arthritis, areas of appreciably increased uptake are seen in the bone scan at sites of activity. The appearances are non-specific and may be seen in a wide variety of conditions including psoriatic and gouty arthritis, ankylosing spondylitis, seronegative polyarthritis, reflex sympathetic dystrophy syndrome, and regional migratory osteoporosis.21
In rheumatoid arthritis the bone scan may antedate clinical and radiological manifestations of inflammatory synovitis. 33 Once a diagnosis has been established, however, a bone scan will not provide any additional information and therefore its role in the routine management of patients with rheumatoid arthritis is limited.21 It has been suggested that the bone scan may prove to be an accurate means of monitoring a patient's response to treatment, but any advantage in clinical practice over simpler techniques remains to be established.
Acute sacroiliitis, such as occurs in ankylosing spondylitis, will produce a positive bone scan image, and the bone scan may detect radiologically negative sacroiliitis.2' The difficulty in assessing the sacroiliac joints in the bone scan is that they normally appear hotter than the surrounding pelvis and sacrum, and even more so in young patients, in whom sacroiliitis is most frequently seen. Furthermore, while sacroiliitis may be unilateral, it is often bilateral and the abnormality may be difficult to detect on subjective evaluation of a bone scan image. To overcome such difficulties a quantitative technique, using a computer, has been used to relate tracer uptake by each sacroiliac joint to that in the sacrum.4 This ratio is abnormally high early in the disease when x ray findings are often minimal or absent but tends to approach normal as end stage fusion of the joints develops.
Ankylosing spondylitis may be associated with a peripheral arthropathy, which will be seen in the bone scan. The bone scan will often fail clearly to illustrate the normal segmental anatomy of the spine because of bony ankylosis.
In osteoarthritis increased mechanical stresses occur at altered joint surfaces, with reactive new bone formation, and this may be readily shown by bone scanning. The typical scan findings are of asymmetrical tracer uptake in the weightbearing joints and distal joints of the hands and feet. Focal or patchy uptake of tracer is often seen in the lower lumbar spine. As degenerative disease of the spine is common, such appearances may on occasion lead to diagnostic difficulty when metastatic disease is suspected. Hence any such area of abnormality should be examined radiographically to confirm the presence of degenerative change.
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